Antimicrobial susceptibility testing
Susceptibility testing to antibiotics was performed using the standardized single disk diffusion method on Mueller-Hinton agar Schering (New York, USA) (2) . Agar was enriched by adding 5% commercially prepared horse serum. The selection of antibiotics was mainly based on the most commonly used antimicrobials against Gram-negative bacteria available in Nigeria and in previous studies such as that by Awar et al. in Pakistan (1). The antimicrobials used were: amoxicillin / clavulanic acid (30 µg), tetracycline (5 µg), chloramphenicol (30 µg), gentamicin (10 µg), oxacillin (5 µg), vancomycin (5 µg), streptomycin (10 µg), ciprofloxacin (5 µg), erythromycin (5 µg), sulfamethoxazole/trimethoprim (25 µg), penicillin (10 IU), and ampicillin (10 µg). All antibiotics were supplied by Oxoid (Basingstoke, UK). Combinations of 12 antibiotic disks were used with no more than six disks per plate. The plates were incubated at 37°C for 24 h. The inhibition zone around each disk was measured independently and compared with standard interpretative charts (6) . P. multocida vaccine strain B:3.4 was used as control.
Plasmid DNA detection
Isolates were grown overnight at 37°C in 3 ml BHI broth for plasmid isolation. Plasmid DNA was extracted using Plasmid DNA extraction Kit (Thermo Fishers, USA) according to the manufacturer's instructions. The presence of plasmid DNA was detected by agarose gel electrophoresis.
Agarose gel electrophoresis
Plasmid DNA was resolved by electrophoresis in submerged horizontal agarose slab gel (0.9%) in trisborate buffer. The required amount of agarose (Sigma, Aldrich, UK) was dissolved and the DNA ethidium bromide complex gel was visualized on a 320 nm UV transilluminator.
■ RESULTS
The results on the antimicrobial susceptibility of the eighteen isolates of P. multocida presented in Table I show a high level of resistance and multiresistance. In particular all isolates were resistant to tetracycline and erythromycin. However, the lowest resistance was observed to sulfamethoxazole/trimethoprim (5/18) and streptomycin (7/18).
The eighteen isolates of P. multocida were also examined for the presence of plasmid DNA. All isolates indicated the presence of one or more plasmids. They all harbored a plasmid of about 5 kb molecular weight (Table II) . Three isolates had an additional 3 kb plasmid and one had an additional 6 kb plasmid (Figure 1 ).
■ DISCUSSION
In clinical management of the disease, the antibiotic sensitivity assay serves as a guide to choose the correct antibiotic to be used in the field (5) . Bacterial organisms over a period of time change their antibiogram patterns and develop resistance against commonly used chemotherapeutic agents. Amoxicillin is an aminopenicillin-type broad-spectrum antibiotic that acts against many Gram-positive and Gram-negative aerobic and anaerobic bacteria. Amoxicillin is a bactericidal, cell-wall active agent that inhibits bacterial cell-wall synthesis by binding to penicillin-binding proteins and inhibits cross-linking of bacterial peptidoglycan. Clavulanic acid is a beta-lactam antibiotic, structurally related to penicillin. It possesses the ability to inactivate a wide range of beta-lactamase enzymes commonly found in microorganisms resistant to penicillin and cephalosporin. In this study, the number of strains resistant to amoxicillin / clavulanic acid (10, i.e. 55.5%) was lower than that resistant to penicillin (17, i.e. 94.4%). Antibiotic resistance of Pasteurella multocida isolated from cattle SXT = sulfamethoxazole/trimethoprim; S = streptomycin; AMC = amoxicillin / clavulanic acid; CN = gentamicin; CIP = ciprofloxacin; C = chloramphenicol; AMP = ampicillin; P = penicillin; OX = oxacillin; VA = vancomycin; TE = tetracycline; E = erythromycin. 
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■ CONCLUSION
All isolates harbored a similar plasmid of 5 kb. Three isolates from serotype E had an additional 3 kb plasmid and one isolate had an additional 6 kb plasmid, but none of the isolates carried all three plasmids. All the isolates were resistant to tetracycline and erythromycin. However, the lower resistance of the isolates to sulfamethoxazole/trimethoprim and streptomycin may suggest that they are more effective and may be used for the treatment of P. multocida, the agent involved in hemorrhagic septicemia. In Nigeria the use of antimicrobial drugs in animals is not regulated. Therefore farmers can purchase them without prescriptions. The indiscriminate use of antimicrobials by farmers may be responsible for the high levels of multiple resistances. There is a need to educate cattle owners on the dangers of indiscriminate use of drugs.
